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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a propylene 
polymer having isotactic regularity enough to retain 
rigidity and heat resistance, wherein the rate of 
meso-racemic- racemic-meso bonded parts of a 
sequence composed of five head-to-tall bonded propylene 
units, the weight-average molecular weight, and the 
total of 2,1- and 3,1-different bonds are specified. 

SOLUTION: Propylene is polymerized In the presence of 
a polymerization catalyst comprising (A) a transition 
metal compound of formula I, (B) an aluminumoxy 
compound, at least one substance selected among an 
ionic compound which reacts with component A to form a 
cation, or the like and optionally, a microparticulate 
support and an organoatuminum compound to obtain a 
polymer in which the rate of meso-racemic-racemic-meso 
bonds of a sequence of five head-to-tail bonded 
propylene units is 9 mol.% or below as measured by 
C-NMR, either terminal of the propylene polymer contains 
a 1-propenyl group of formula II. the weight-average 
molecular weight is 1.000-1.000,000, and the total of 
2.1- and 3.1-dlfferent bonds Is 0.1 mol.% or below. 
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[00451 ^^m\z^^^~m^ [ I ] -vm^i^^m 

^Sfb-g^t&tts g«iaR\ R'. :feJ:a5R» ^;ti- 
sa5:M^iafi:^=-i:. aifeSRV R'. *3j;t5R'Sr* 

TM. X. *5<tI^YSr-^tj'¥®l-MbT#*ff5;-Cfe5^b 
-^ife, :feJ:a5*ri»-Cfc6Yb'g-feSr-^tf, fc^biSSStt, 

5:fc«i>{;itt, e^»R'. R', i3j;U?R' Sr^-rs 
EMSiB^^^i:^ ««I»R\ R', isiaxf-R* ^^-r 50 
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m-rtbliM. XS.U?Y-^tfiF®Sr^A/-C^fR)i-Sn'(@<D 
[0 0 4 61 R\ R'. R*. R' l±_h^Lfc<t 5 

tc. ^ii,JeiT4ft3itc, 7k?gJS^-*;fe«;Kl^|^ i - 1 0 © 

mt^mm^it.\t.mMm. i - 1 s (o^^m-^mmy^^M 

ST?fc5„ $6>{cPb<tt. R\ R'. R*, R 

1- 10 (Omt:^m&. m^t£. ^ ^/v, :^^/V'> n - 
T'o tT/K i-:/otr/K n-7^^/K i -r/^/W, s 

— 'ff-fV^ t — -ff-f^^ n — l^^/V-^ n — '^'^r i/'/W, 

zc^fVzjL'^'jv^ tvv^^ry— /VT/W=¥ 

trans -;:^^y/v^<or D — /VT/w-^^^/w^x 

^<DTV -/VS. (^^) 1-18 ©-^^ 

^b;!K^s> m^Yi. hy p«5^/v-vy/K 

t - p'^/wi^p* ^/wi^ y /v^© h y T/w^/w V y 
by >'3i=:/wvy/V'^«)hyr y— /vi^y/wa. i> 

y/ws, i^;^ (hy;<^/wi^y/w) pj^/w^or/w^f/w 

vy/WT/w=¥/v»-efcS. Ctue>«>5*>. R\ R' i: 
LTtt^VT'ot^/K t e r t ^^/K -✓'^nT'of 

v':J'n-<>-f^/K '^(D^*!^ 1 — 1 0 * 
•T?<D^'fb*lgS-CfcSr^;dS»*L<. R', R'tX. 

[0 0 4 71 R'x RMi-?:*T.^ii4ffi3i:jc. ^H:^^;^-^- 

1 0Ofia?P*fc»*^iafD^ib;!K*«Sr*^. t^oT. ^ 

^«s-a-ss«5— 1 2MmT?fcs. »*b<ttR'*5j:o« 

R'©il»i:< i: 7 - 1 2M^;6^e>;S5«|-&S 

-1 o*«Tfc5ri:*s»*u<, ^m&^^<om:^i>^ 
7 — 1 0*SR-e*>sr bvv 
[0 0 4 81 roj;5^iR\ iiXU-R'<r>Mc^m^m 

— wi/. 1. 3-:/^v'3:^i/>', 1 -'<V7^=:w->', 

2— -iVT'^W'^', 1, 3 -'^i^^v?^;— w:^. 1, 4 
— ^^^i^ai^-Wi^, l-^^f-^.V'V. 2-^dr1^^^ 
W'V'. 3-^:^f•^^^;W:✓, 1, 3 

1, 4-^=¥i^i?3l=w, 1, 5-^^-9-i^:^=-U 
V, 2, 4-^^rf-i^3c=.V'>-, 2, 5-^^^i^^i=^ 

w:^. 1. 3. s-^^-iM' y — W':^^«>2^i©?pfia?p 
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V. 1, 3 -^:/^v^:3^^w:/. 1, 4-^V^v^^:=. 

1, 3, 5 — .^1^^y:=^l^^-^5^eF*L<. i, 

I 0 0 4 9 1 R« fl^tl.^ix5S SitC^mi^ 1-2 

1 - 2 0 CD^-fbTK^S. ^^/K ^^/w. 

n - i:Vw> i - p^n tf/K n - i - 

s t-:/^/K n— ^^'^yK n-^^ 

/W^/V. trans ~-;^^y /W^<DT y — /Wr/W>5r:=^/U 

/K hy/K ^/V>^^c=L/K :r:^/w:7nirL/K by 

» 6 2 0 or y — bV\ 
[0 0 5 01 R', R'OSUoatUTfi. (n) 

1 - 2 0 (Txo^^uyi^^tm^tTSamm. ^m^mm<tyi<. 

i::55-e^5o J^*^l-'2 0O/Nny>^>fbM^t: 
^mK-t^t. 7>;y*iS^d5J:|BOj^m»:l'-2 0<D^ 

^/w. i^r/n-^eT^^/K hy:/n^^^ 

/K 3^ ^/K 2 , 2 , 2 - h y :77W::^n:ii^/K 
2, 2, 1, 1 — r h^:7/w;^t3:a^^/w, ^>^i$':7/i/;^ 

/K /:^:7/w;e-i3:/^/K h y tf::^/K 1, 1 

-v^:7/W;^n-<>'i;5^/K 1, 1. 2, 2-7"h^:7/W;^ 

X2'7:Ti=:^/U, O m-*fcfl p - i?^ H a :7 j::::! 

/K o-*fc}i. m-*fcW:p-P^n'=e:7rc:=./K 2, 
4-*fcfi. 3, 5-*fc(*. 2, 6-*fcfi2, 5- 

2, 4-*:rcH. 3, 5-*^c 
I*. 2, 6-*fctt2. 5-v?^an:7:x::=i/K 2, 
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4, 6- h y :7/W;t-n:7:i::=:/K 2, 4, 6-hy:^^n 

ai;=./K 4->^/W;t-n^>^^/K 4 -iJ^ n r2-:h:7^yK 
2, 4-i^:7/W::i-i3':^:7^/K ^:f^:7/i^:tx^-a—r 

-*fcf^p- by O 

J*. m-*fcfip- by i5^nnp<^/P:7:ii::iyK 2, 4 

3, 5-4fc{*. 2, 6-*fcf^2, 
- by :7/V;^n;?C^/W:73i::^/K 2. 4-*fcf*. 3, 
10 5-*fc«. 2, 6-:^fc(*2, hy i^t=rn7< 

=^/u:7zi:.=^/U^ 2, 4, 6 - h y - b y :7/W;^np«^/V 
:7rn:=:/K 4 - b y :7/W::^-n ;?« 4 - b y 
^TPtU;;<'^/U-f''7^/U, 2, 4 - v^- b y ^ ^ 

fcli:. m-*fcf*p-:7/V:4-a:7rcru/vS. fcSV^tto 
m-^fcfip-iJ^anr/oic^^/V'S. S>^V^^i 
o--^fc{i. m-*fcllp~ by :7/W;^P;?<^/l^:7ni:=. 

/K :!&/w-<:/y/K i^p^^/v-T^ y :7;iic=./K ^yy/w 

>^ >^ >f y ^^/WS^;55|^J^ S tt^o 
[0 0 5 11 m. nf*-?:tt^iT4ft5i:|C0-'2 0<D«»:Sr 
^i-o *9F^b<Ji. m, n;d5 0'-'5-efc'5o w;i-t?m^ 

«IR<?5SR' (R') ttSV>lC|l|— etM^oT 
V^rt«*>^^V\ ^fc. m, n, 3!)5 2«±<7>^. rtte> 

zio(D5:S^SrM^-r5. /J>/i:< ^:fc-o(0^*^l- 
2 OcD^^kTKSIS. ^*»1 -2 0<DO/Nn>}^>>fb^<b 

t>-o<^^^^ 1-20 (omt^mm. ^mm 1-20 
40 ^^m^tTi^mm. m^mmt7kmm^^^^i^vi^:ym 

*fc(*/^:^c< i:t> -00^^1^1-2 OO^fbTK^S. 
j^^l^ 1-20 coo/NP y Wb^YkTK^S. 

l^^-. v^;?«^/Vj?«'^W>'. 1, 2~:i:^lx>^, 1, 3- 
byp«^W>'. 1, 4-7^ b7;?«^l^^^. 1, 2-Vi5^ 

p^:^i/V/>'^ 1, 4-V'i5^t3^:^W>'^CDr/V=¥W 

50 '^u>^<oT y — /wT/^=¥ vvs ; i^y wi^s ; p« 
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(n-IT'P tw) w:^, ( i -r/at'/W) v^y w 

i> (v-^n^^^iz/v) y w^-^coT/w^/v-^y w 
>^a. (:7:nri/v) v-yi/^-, (by/v) 
i^y u>m<o (T/i^^/u) (ry— /V) vy v-^^s ; 
y:^:=.;uz^V i^:/^coTy — /vv^y i/^^S ;Th^;^^ 
ywv^v-y i/^^^cDT/v^/w;^y =^^i/y wv-* ; u 
i^m ; ±IB<o 2flfico^*^ 1-20 <o^>fk7K*SSr*-r 

; (T/w^/W) (r y — /i-) y/i-^ w 
S ; T y -/v^/w ^ V- va/^ ^^#tf ^ r t d5tti*5o 

(T/i^^/v) (T y — /w) V y i^>^s^fcfi T y — /vv- 

^/Vp<5='l^>'> (hy r^/W;?^^^?^/^) 

(4-:7/P::^-p:7 3.:=./V) i^^^ h y 

1, 2 -i;^ h y :7/W;^aj;«^ 
;V:x.^\^l/^ (:7/^;rt3p<^/W) y 
r3P2 7^^/V) ;^^/Vv-y l^^-. V? (iJrnn;^^/W) v-y 

(b y vy (1, 1, 

1 - h y >^/V;tn>^n tVV) ;^ ^/WiX y V-^-, (2-:7 

^/W) ;^^/V->'y l^^^. (4 -:7/V::^i3:7jiri7W) 
/l-v^yv-^^, (2-^5^na>^^^/P') ^^/i-v-y i/^^, 
(3 -i5^nn:7ai^/^') p<^/Wy P-V, 
;><^/Vi^y (2 - h y 

:7a::=^/l-) y ^/l-i^y ( 3 - h y :7/W;^ti :^ 

^:x,:^;V) ^^/l-i/y (3 - h y :7/V;^a^^/P 

:7aij:^/w) T^^/wv-y v-^/, ( 4 - h y :7/V;^ H p< 
:7 3i:=^/P) p<^/Pi/y Ix^^, (3, 5 -i^:7/W;^p:73i 
^^/V) T^^/W-^y (2, 4, 6- hy >^/V::^-a:7 

y^/Vi/yix^/, (4 -:7/W;tn >^aic=./l^) at 
^/WVyi^i^. (4 -^an ji;=./W) ai^/^v-y 
V. (4-:7/P;^p:7 3i:=:./W) n a 7« ^/W) y V- 
(4-:7/P;;*-n:7ji=./W) i/^y v:^, (4-^ 
cit3:7:n^/w) v-yv-v, isjit/^iiav-y i/vSo>^>f 
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He/i-v^y ^ b^v'^^/V';?<^/w>y v>^, v?7< 

y W:/, i;?;?«^/WT^ y :7rc:::i/l/;^^/V->y W^^, i^tf 
10 [0 0 5 3] X^XXJ^Y\^^th^ixm^LK7i<.m!^'7: 

u mm^ 1-20 (omitTkmrn. mmm. i - 

2 0 o^NP y Wkj^^t:7KmS> 1-20 (D^m^ 

^mtTkmm. T ^ y ^^18: 1-20 (omm^m^ 
R^ R« tiHi«<^j^^^i-2 o<oJ^>^b*^sfc^v^ 

- 2 0 <DiK*-^*^{b;icm* ; T ^ / * ; y ^/vr 5 
i^y^ywT^y> =^^/ur^/. v^^^/i-T^y^ 

1-20 <o^*-&*^ft:;!K^«Sr^tf S ^: d^-et 5o 

0 (Dmtyi<^mM. ^mm 1-20 (omm^mmt^mm 
[0 0 5 41 Mnmm^ms^emm^i^m^^v. m 

^JS. *e>tC^?*L< f^v^/Vn:=iT>^^ ^N:7:=.r^A-Cfc 

iSfiSl^T!HOait)-efc5o HaRa, H, R b « 

[0 0 5 5] 
Utl 41 



19 




H B 



(11) 
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(R'^R\ n4o<J;tJ5mf*^feMi:lllD) 
[0 0 5 6] 

H2 R a + n - C* Hg L i -->HR a L i + C* Hio 
H2 R b + n - C4 H9 L i ^HR b L i + C4 Hio 
HRa L i +HRb L i -hQC la-^HRa -Q-HR 
b + 2 L i C 1 

HRa-Q~HRb + 2n-C4H9 L i^L iRa- 20 
Q-L i Rb-f2C4Hio 

LiRa-Q-LiRb-fZrCl4-> (Ra-Q-R 
b) ZrCl24-2LiCl2 

[00 5 71 ±S2HR a L i . HR b L i <^*IJ# 

3-n yy<^Wme 9 7 4 1 8'^^m^W.m<OX 5 

irUTtt. p<^/vy^»>^, i -:/tit:vvy^i^A. n 
-:/^/vy^5^^. t ->^^/wy 
ry-/py^5^A<fc«bi:LTJi:7a.::i/vy^!?^. p- 

^Dn:73:::i/l/'y ^i^iN^ p - :7/V;^T3 :7 3i:=^/W y 

i^. p- by y^/v;tn^^/w>^^:=^/V'y^5^i^, 
/i.y^^7i>.^:$s^ffl$ix5o ^tc. :^iSi^mmt\.X 

^^f-^-v ^i^-^^^. b/^^^^. i;?in^/l/:3i— 7" 

ffl^tv^o 40 
[0 0 5 81 *5&M{-#.*:>5±IB-j|$^ [I] -C^^tb 

(1) i>j^^aPi;?;^^/Wi/y W^^tf;;^ (2->fy>^Pf 

(2) v^:J^pt3:7a^^/v>«^/uv^y u>^tr>^ (2->fy 

>^nlf/W-4-:73::=i/W4HTXl^:=^/U) i^/W=i:=^5^A 50 



(3) v^i^aa (4 -i^ n n:7cc:=^/W) 7<^/wy l^^^ 
tf;^ (2->f yX/^tf/V-4-P^^^/V-4HrXl^^ 

(4) v?:^nav^ a a ^/l-) ixy (2- 
>r y7'nl:Vw-4-:7ciir^/W4HTXW::i/W) i^/U=2:=^ 
ij7Ai^:^n y K 

(5) i>>5^nc2i>;^^/wvy VV-tr;?; (2—>^V3^>' 

^/w-4-:7^c=L/v4HrXv:=^/v) i;?/v=i-ij7A 

(6) (4 y >^ 
(2 a^^/^/P— 4 ~:7:nr:i/l-4 HTXl^^/W) 

(7) v^^nt3v?;?«^/^v'y i/Vif;;^ (2--fy:;^aif 
/l--4--:^:7^/W4HTXW:=./V) i;^^/^ 

(8) -J^uu (^napc^/w) ^^/V->y V-Vlf >^ 
(2 — f y:/i3tf/w-4-:^:7^/w4HTXwc:i/v) i;? 

(9) i^^J^PCi (4-:7/W;rn:7:x::=:/W) p<^/Vv-yw 

V'lf^^ (2->f y:rnif/v-4-':^:7^/V4HTXV'c=. 

(10) v^^an (4-i5^at3:7:3ir::./V) ;^^/l^i/yV- 
^^hfx (2, >ryXnlf/K 8 -p<^/V-4-:7:3^c=^/W 

(11) >^^aai;?;<^/Vv'y l/^/tr;:^ (2-v^:^^ar 

nlf/K 4 ->^:3i^/V4HTXl/:=^/V) v^/V =2 ij7 A 

(12) v?i5^t3Pi^;?<^/Vv'y l^Vlf;^ (2--y^x2y 
^/K 4-:7air:i/V4HTXV'C=^/V') =» A 

(13) i^:5^nnv^^^/l-v'y l/Vlf;^ (2-^y:/n 
eVK 4--:h>^^7K 4HTXl/c=^/W) v^/V=i:=:^7 3. 

(14) v^i7c3t3t>;»(^/Wv'y W^lf;;^ (2 — f y:fx2 
tf/W, 4-r>'h^-fe:=^/V4HTXW':=^/W) i;?/k=3c=:i> 

(15) -J^uuz^rtL^/ui^v ui^if:^ (2— fy:/i3 

tf/K 4-yair:^yV'4HTXW:=./V) -J/U=t-J^j:, 

(16) v^^^^noi^aicr^/Wpe^/Vi/y w^^tr;^ (2-^ 

y>^at'/K 4-:7cnC=./W4HTXU:::i/V') i;?/Wn:=Li> 

(17) v^^tia, 1, 2-3i^i^>'if;^ (2->fy:7" 



(12) 



1-349634 



21 

(18) v?^an, 2. 3 -v'^V'Vl^;:^ (2->ry7' 
alf/W^ 4-73i^/V'4H7'Xl-'r::iyW) i;?/U=ir:ir^A 

(19) i^tJ'nn, y T'otf y ^^Vlf;^ 

talf/W, 4 -731— /W4HTXW— /W) i^yWnsui^A 
(2 0) v'^f'/V. i>y ^/Wi^y Wlf;^ (2-Vj5'a 

:rntVK 4 -7=:— /W4HTXV'— /W) -:;?yW=iz:^5? A 
(2 1) S>'<i^i?/K i^^^/w-^-y v-v-if;^ (2-'>^ 

n:rpf/W, 4-7=:— /W4HTXl^=./l') i;!'/V==ii? 

[00591 -hlEO i 5 ^i'fb^'feKD. JilB-^^i 

[I] tc*5tt5X, Y«|J^^Sr;fci-i;'^ n y K<D-**>S 

[00601 (B) 

am^^ (B) [ (B) -1] T/l'$:=^<>A;t-^V 

Yb-a-iKi. [ (B) -2] ftfeisE^^)- (A) tRiSivxmm 

(A) Sr*5^;^i^{c^«li-ari:«SHrtB*W;*->"tt 

'fb-a-'K»*fcl4/W;^m, [ (B) -3] ]^K:teSr^<-f 

fi|(D*>^fc<DH:. r«iEfi6:»- (A) tSJ&l^XflSifm^ 
(A) Sr:)(7 ^:^iyKWSirri> d t ds^lB^'i-r 

i3<tt5 rft|.«E^4)- (A) tSf&L-C«4SSy£4J- (a) 

iti:-rS, [ (B) -1] T/W$=-^A;^-dr^>'ft; 

-a-'fet b-Ctt, A#:6«JtcttTfa(0-iK;^ [II] . [Ill 
] [IV] •r*lhht>^fi^i\:^l^mfhf\,i>o 

[0 0 6 11 
Utl 51 

R" R" 
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[III] 



I 

Rll 



P+8 



.R» 



R" R«2 

^Al -0-B-O-Al 
/ \ 
R» ^R" 



cm 



[0 0 6 21 ±IS©=g— /ja:^(f. R'\ R"t***il 

<«^*mi~10, #{i»*L<W;^^ISl~6W^ 

^JioTt>J;V\ pfi0~4 0. ^EF4b< tt2~3 0© 
S^Sr^-To -^S; [II] *5j;tJ? [Ill ] (DVc^m\%. 

y r /v^f /vr /V 5 =^ a . * ^ « naiswi© b y mv 
10 (a) — iffiffl® hyr/i'^ywr/v^-^'AiTK*^ 

/WT/l'^^1^>', ( b ) ZiaS® h y T/W^/WT/V$ c=. 

«?;^'P!l^*4x5o rtue><Dt«-eH:. p»^/WT/u*=^-y-> 

[0 0 6 31 ±|H<DT/W^=¥-y->'l*, ^«^l^*5j;t)«=g-P 

(a) h y T/W=¥/WT/W$ — !?ASr h/V3i>, 'O-e 

(b) h y T7V^/l'r/W5=^!>Ati^S*Sr*i-.5:ffi 

( c ) b y T/w^/WT/v 5 - A y * -J^/v^fc-^ 
30 (d) hy;>«^/wr/w5 — !?At hy-ry:;^^/uT/w 

(e) b y ;<'9^/VT/W$ — h y yr^'^/WT/V 

ft 

(f) v'y;;!7<>'/w^lC7K4^Sr-&»$*. hy-fy^^ 

40 (g) p<^/V'r/v^=3r-y->'*j<tu5-i'y:/5^/wr/v^^ 

(h) -O-^^'. h/V3ii^^<o^#;^fb*ifS^IKtc 
«S^57ktS'feif<0^a*Sr^-rS*i!lrAti.. -4 0~ 
4 0'Cf4<Dma*#Thy ><^/wr/V$ = l>Ai:SJES$ 

[00641 SJSJctfeffl $ tu5*«>»tt, h y f-tVT 
/V^^i^AJC^fLT^/WitTil^O. 5~1. 5-eS> 

50 *fcttaitltro**8lT/W5=^!?A©fl:-a-f*:-Cfc5. 
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[IV] ^hhiD^iv?>i\:^m}^. -mm<ohVT/u:^/u 

::^^J>^t. TIS-^^ [V] ■Cfc?>*P$tt6 (T/l^^ 

<t!!)»^rtdS-C^:5o [V] R«J;i*SlilR 

^^^^ 1 - 1 0 . 04 L < f*^^^ 1-6 (omam 

[0 0 6 5] 
Hki 61 

R"B- (OH) 2 [V] 10 

10 0 6 61 ^*^«J1C(1«T(0 J: 5 fl,^^>^^mSQ-hmm 

(a) M;;^^/vr/V^^!?-6.t;?«^/W:^?i2^^Sfe(0 2 : 

1 (DSJCS^ 

(b) hy>ry7^^/VT/i-^^!?ixt^^ywi<a:/K<^ 

2 : 

(c) by T^^/v-T/w^ciii^Air hy-^y^^/wr/w^ 

(d) by y^/WT/^^::i!>i^i;:3^^/W7Ki3:/^(0 2 : 

20 

(e) b y J^^/WT/W5:=^!?Ai>^^/W}!i?P^^K<0 2 : 

*fc. [ (B) -2] <D^^ (A) iiS^SbT^^)^ 

(A) Sr:<7^;^:^(cgglft-r^ri:dSRllB*>f;^:^ttYk'g^ 
ife^bTf^. [VI] ■Cfce>fc>Sti.Sfb^*Kids#{f 

[0 0 6 71 
[^kl 71 

[K] [Z] [VI] 

[0 0 6 81 — ^S; [VI] K}:3:-{:t>^(D:fy^::t> 30 

f^;^^^, :^ ;^ >^ -6. ;<7 

X2\f/VT>^:=^^J^s hy :^^/WT^^^^!>A, N, N 
-i^p<^/WTc:^yc=.!>A. -J':frx\f/VT>^^^J^. 40 

i^. by P^?-/VAj^>^/i>:=ir5^A, by (i^7^^7W:7^c:i 

/V) 7J>>^7J>:=:5^2n, by (p«^/i^:7 3i^/u) s^;;;^7^^:=lI? 

i^x b y >'^^/V;^/^3!^:=ii^i^, b y :7ir::::^/W;^:^y:=^ 

by^^/w;t^y:=-^^A. t-yyi^A, *5j:t;^^ 

-f;^>^. e^><;^>^. m^:^i^. 

[0 0 6 91 ±IBc^— [VI] (c*5tt'5Zf^^;^>'tt 
OT::^;^>^4)^-Cfc*9> (A) ^Am.^^i^\^ftLi3^:t 50 
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^Mt^mT^:^>. *ay >^k^^r^;r>-. *«st> 

[0 0 7 01 (a) 'rVyy:r,=.;v:^^m. "rVy^:^ 
(3, 4. 5- b y >^/W;tn>^3c:=^/w) /J^5^^, b ^ 
(3, ( b y :7/V;^-t3;?«^/W) >^^:=^/W) sj> 

T^b^^;^ (3, it-'^^/V) y:^:=. 

(b) 7" b^:7:i:Cn/Vr/V^C=^!^A, T^b^:^-?^ (3, 
4, 5- b y :7/W;^a:7:i:r::/W) T/V^C=it>A, "T" b ^ 

(3. (hVy/l-:tu^^/U) y:xL:=LjV) T 

/i^^^i^i.. 7^b^=¥;^ (3, (t-:/^/v) :7 

jLci^/W) T/W5^!?A. ^b^=^>^ (^>^>5'>^/U;^np^ 

(c) 7" b^:7z«i^/V;^y 7^b7^^ (3, 4, 

(3, (by :7/W;^np<^/W) :7 3c::i/W) ;^/yi> 

-T^b^^:^ (3, (t->^^/v) :7 3ii^/w) 

(d) V" b^:7^^7vy ^b^=^;5^ (-<>^^^ 

n:7^:=i/W) y^-^^^* (e) ^ b^:7;nc=i/wt:^, xb 
(-<>'^:7/w;^n:7^::^/w) nm^^if (f) xb 
Tr^aicr^/WT^'^^^^. ^b^=^:^ (^>'^:7/^;t-n:7 

(g) y^;;^^i/-b> »>:^r';«7^i/-b. ;<;/w^Kx;«; 

b. ^;&i5^i3n7^:«77j?ix^b^ 
[0 0 7 11 *fc. (A) 

(a) hVy^^/i-^^^m. by;^ (3, 5-v?:7/W::t- 

(b) mtT/VK^^J^. *>fbT/W5^^A. H-^^bT 

(c) -^V^-T;v^^^ T;v^^m<DmWm. 

[ (B) -3] ^:tl^^m^m^it^^tl.xn. 
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c d I , m^<osift<oi^^mmt:mir?>y( ^>1^^it 

^mmlifhi^l. ^(OM.f^mtVX\t.. a-Zr (HA 
SO4) 1 -HjO. a-Zr (HPO4) a, a — Z 
r (KPO4) » • 3H, Os a-Ti (HP 
Ot) 2> a-Ti (HAsO«) 2 • Hj a-S 
n (HPO4) 2-H20. v-Zr (HPO4) 2. 
r-Ti (HPO4) j> v-Ti (NH4P04)» 

10 0 7 31 «l«eSlfe«5i: Urtt. )Ri;±, 3R!;±«£<|&, ^ 

$df3.9-Y h^<o/^— 5^3.^^ \-m.m. -fe 

^'yviS'-r/K y1^v^^5^'f tv^^^^'T h^<o 
mm. ^y^h. -feyf-^r ^st^^^ogmEfKi. ^ 

^^z^y^ vm^m. -a-^se. ^^^i' vy^ v. ^^m 
Ttj:v\ i^tt^-rnxm^^xh. 2m&~±^m^\^xm 
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[0 0 7 51 J:IB<0-f;^-V3S^^^^<t;-g-<^*5<tT/«l«6 

10 [0 0 7 61 _h|B©tf|^^!!a«r^ToTV^;'i:V^•^l:'g•l^{c*5V^ 
T-&=fr$tv5^1feBrtB'fe:&JS©K&'f4-i'4 0%£JIJ:. » 

''<c5«J;f3Simfc^^<c< t 'fc-awM^^Sr■^tf^-f;^- 
>'i:. CK Br. K Fx P04x SO4. NO,. 
CO,. C, ©4. CIO4. OOCCH, . CH, C 
OCHCOCH,, OCl,. O (NO,) O (C 
IO4) 2. O (SO4) > OH. OaCl,. OCX 
OOCH. OOCCH2CH,. CilltOtiiSX 
XJ^C, Hs O, d»e>/£S«^J: »)3S«i^fc^l>^^i:< t 

30 [0 0 7 71 ±m<0^:t:^^mKm.m-ti>mtt. »^ b 

<\^mm. mm. mm. mm. ^^^^ma^^m^^iv. 
2msi.±. mmz.i&mvxh^r^\ mmmmtmiimi: 
m^'^t>-^^:^mtvx\i. mmmm^n-otcmz-m^ 
asr^T5*^£. mmm^n-otcmcmmf&m^n^:^ 

Fe. Mg. L SBSr^W^f-e-SSa* 

[0 0 7 81 mm^xxmi^ii?>iem4kw\-t. mcmm 
40 ^iv^£\^^i)^. m'^. mmisxxj^m^m^. o. i~3o 

i:t>-|fUSri§m-f-5*#t?^T5ri:m*bV\ 

M. mmm. mmm^nvf^miSL^xm^um^n-ox 

iaaSrWffibTt, J:V\ roj: 5lcbT#e>*tS^^>® 
t bTf*. ;ic^Afe-CJIII;^bfcij£S2 0 Ajei_b©ijsffl?L 
50 ^m-a^O. 1 c c/gJ&l.±s «fJ-W:0. 3~5cc/g 
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®{><D*s»*uvv W)^^^^ c (B) -3] m 

[0 0 7 9] *5I§^(C*5V^T. [ (B) -3] fi, 

1^. i8i;!K$fc«luyS:«<o^^ C (B) -3] ©tK^^** 
iaa^2 0 0'C, ffi;^JlmniHg<D*#T-e2I^MJ»i 
* Ufc«^©*^^^fiSr 0 S«% i bfc i ^ . 3 fifi 

[ (B) -3] SrfflV^Si&^H:, ^£5-^^ (A) 43J:tJ! 20 
mmr^^mm.i^ (D) t^fefe-l-SI^J;!^. 

100801 feSfiic-a- (C) 

tt:tfiK^)- (c) h. \.x<ow&.'f-is.^\t. im^ftttmm 

fi#:-efc.5. ±W.(f>WSm^h LT(4. -gaj^fi, s i O 
a. Al,Ojs MgOx ZrOx TiOj» B 
2O, . ZnO, ^CDK-fkl^, SiOj-MgO. Si 
Oz-AljOj, SiOj-TiOz, SiOj-C 30 
r^O,, S i O, -A 1,0, -MgO^©«-a-^^k 

10 0 8 1] ±iH(0*«ifl(*:t U-Ctt. 

7'a tru'^' 1 — 4 — jj^^yw- 1 -^i^T' 

4Sf©^^Si:2~i 4©a-;i-V'7>r:^<D (*) S-a- 

K^mm^hi^^o rixe>©jt«®sif42 o~ 1 000 

m'/g, »*U<«5 0~7 0 0m'/gT?fc!), j|g 
TL^SIttO. 1 cm'/g£t±, »*L<»40. 3cm 40 
'/g> ^?6>Jj:»*L< ttO. 8 cm«/gei±t?S> 
^. 

[008 21 fife^ (D) 

-e^^^j- (D) tLT®, mmT/u%-^Mt^^(7>- 

m\-i.. »:(0-ISc^ [VII] -e*^?*i,5o 
[00831 

[-fbisi 

A 1 R". Ps-. [VII] 
10 0 8 4] -JJg* [VII ] R"f*;^^^ld^e>2 

o^^'ft:*;^*^ Ptt*^, >'M3yv, t/v=i*vsS: so 
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attO J:»J;*c#< 3»T©S«i:Sr*i-o -fiSSC 
[VII] -C^$tl.^*«JT/l'5-l?A{b-^f^<0:l:#:«?iJi: 

(D) t LT^^/WT/W^y^f-^'^OT.'W 

[008 51 *|gM{cj3it S;^ vp'^f ^'fi'S-fflteiSEfi. 

[0 0 8 61 >(!:^M»:i*5rt-5;e-v:7^>-m^ffl/!tj«(::*5 

V^T. T/V5-!>-£.;^^v"fk'a-'^s fmm^ (A) 
jc&LTM^Kj^^)- (A) tds-BTIg 

jK«H4S^^<k-a-it«!)*fctt«l«ISB!J«[tt»!!«fiE5)- (B) t 

T/v^/vr/v 5 — ^ A, r y — /w;t=¥ v-g-^r/w^/vr 

[0 0 8 71 :^mmi^isi^i>:tuy^ >m-^mmti. M 
ifo5v^^i^NlP^^T. -hlBo^fc^^ (a) ^J:Uffifc^ (b) 

(A) ioXXJ^m^ (B) tifi.^tCf£:CT^^> 

(A) *5it;«fiB^ (B) ^'f'libWkm^'^tcmcm^m^ 

^ALTtJ:V\ (A) isXXJ^^^ (B) O 

Jl^'KlSrfiK^)- (C) (c-&S$*fc«tca-g-«F{c^AUT 
tJ:v\ (A) . ^» (B) , fig^)- (D) S: 

[00881 -h|E<0#^:9-®^Ji. Sm^O^T^Stt:^^ 
^i^^^, 

- 2 0'C*>f>^«E(D»^©W-e^TV\ #JC0<C/!>^ 
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[0 0 8 91 (A) , ^» (B) aXXf^^ 

(C) fcSVNttfiE^^ (D) Sr^*^S-e:5IS, M^^ 

j&ip*>. fi-a-WfJ:. ai^w-v, T'oi^W'V, i-zfy" 

[00 901 ^(D^mmtim.'^vi.^fa^mm^-Qm^f^ 

0 1~1 00 0 g, »*b< ttO. l~100gOfi-g- 

frdS^^-t-5J:5(-=ff 5it:SSS*LV^. ^^)- (A) *5 
iU?^^ (B) (^^6fflfifift«-efc5o ■Pa^tf^SKfi-a- 
^» (A) Offiffl«f*-g^JRm^t LT 1 0 
^~ 1 0 2 5 y ^/w/y ix h/K $ e>Je:tt 1 0-*~ 1 5 

:^-=3pv"fk'^ife<0»^A 1 /a^JS<D^/W-Jt«ai^ 1 O 
~1 00, 000. 0*b<«l 00~20. 000. 
3SIC»*U< ttl 0 0~1 0. 0 0 0<Dtefflt $*1'5<, 

— (B) t bT-1';^-V^4'fl:•^«b^>^.v^ti/^'1'x 

ji^O. 1~1, OOO.0*L<ttO. 5~100. 
$ b< 1 ~ 5 0 (OWm t 

[009 11 *^c. mk^^^< -f^^^i^immt'^ 

a) (A) [ (B) -3] l^gltoS-frS. 

b) fig^ (A) tfig^ [ (B) -3] ?Sr«tt!$*fc«JC 

(D) ^j^io-f-^. 

c) fig^J- (A) (D) Sr^ftliS-frfcmt^fiK^)- 

[ (B) -3] ^mm-ri>o 

d) ^5)- C (B) -3] (D) Sr«5ftls$-arfc«Jc 

iSg^ (A) ?S:?^AP-rSo 

[0 0 9 21 ±m<o^^^<oms^i^m^. ^m^^ 

(C) ■efcSI»!|&^a#:S:*#$-e:T't>J:<, ±IB<0# 

[ (B) -3] 1 gfcfcfjfig 
(A) ii^^O. 0 00 1~1 Ommo 1 . b 
<»*0. 00 l~5mmo 1 -efc*), fiE^)^ (D) *S0. 
01~10, 0 0 Ommo 1 . »*b< (iO. 1~10 
Ommo 1 -efcSo J*^)- (A) tfOS^gf^JBtfiK 

(D) 'p(OT/i'^=^^j>,<om.^itii. m^i : 0. 0 
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1~1, 000. 0 0 0. 0*L<I*1 : 0. 1~10 

0, oooT?fc.5o :i<ox^{zi.xmm^ivtz.mm-i. 

fflv>rfcJ:v\ iej®tJ:jffi:c-c*ffcJcj|g5)- (d) St 

(D) (Dftf*. ^4)- (A) 'pcom^mim-t^^^ 

(D) 4'»7'>'W$->J'A(DJl^Jt-ei : 0~10, 0 0 

0{;c)&-5i5fca«HSo 

[0 0 9 31 fi-g-Ofltfj;!, at^V^V, T'oifl^^, 1- 

10 i-^=ae-fev. i-;^^^:^. 4-;;«^/v-i 

3-p<^>'W- 1 -:/7"v. bf— /I'v'ti'ciT 

5:ii:*W«U<. H#:ftfcj«l g&fct). 0. 0 1~ 

1. OOOg. »*L<tt0. 1 ~ 1 0 0 g 

[0 0 9 4] JS>cJ:i. *%?gtc#i?57'D if^vfi-^ft:© 
20 mmta-:irUy^>ki:mk^-^xm^^tHi^m'B- 

[0 0 9 51 bri±. -^=*^^ 

30 - 7 8 ~2 5 ox;. ^f4b< 0~1 0 O'CtStt 

|:^SlJ[iS$H'^iVN«s. L< tt^ffid^Pj 2 0 0 0kg- 
£/cm'. H{-0*b<Ji^£E*»6>5Ok g/cm' 

[0 0 9 61 

(1) MFROiil;^ : JKy-r— 6 g{C:|»^;t?fU (BH 
T) 0)r±Vl^m^ (0. 6fifi%) 6gSr^PLfc„ 
^3cV^•t?J:|BsJ<yN'-S^|S;)!ftUfc«. ^/V- i^f jJthj— 

(2 3 0*0 t;i^«L. 2. 1 6Kg#fi(D*#T(C5 

50 U 1 0^>M^fc9 05»»C^»U MFROffiirLfco 
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(2) »4>«<Dafl;fe : GPC^cJ:t)#e>i^fcfi*¥ 
(Mw) hm^m^^m (Mn) i^ivh^V 
':ru}fu>»:nm) <Oit (Qitt) JciO^SLfco GP 
C|Se}*> Waters ttK T l 5 0 C VSj Sr^^ffl b 

\tl 3 5X:t bfco 
[0 0 9 71 (3) S4^<^aU^ : DSC (7^:^7K>ttlSt 
rTA2000Sj) Sr^U 1 0'C/$)'-e2 0'-'2 

oox^^ -e(?5#i^itsr 1 latTo fc«<D 2 m a <D#a^(D 

(4) 2Ky^— 0"C-NMR. ^H-NMR<Da!);g 
sKy-v— (MK~3-9 3) <0"C-NMR>^^^ b/V 
111 0lnmONMRfflfflll^ffl1^>'://VW<?5^f'-Cl 0 0m 

^«E-C$>-5fi*^>fk-<>-^>'*^0. 5ml SrJP;t:rci^l« 
tp-e^^{j:ffl^«FS*fc«. 1 3 ot:-ey^ci hi^^^y^:^ 

[0 0 9 81 "C-NMR^b^V>^ 

^/wS(D5>tt<o;^r^ 1^— -efc ^ n 1/ V-^^a: 5 ]^ ® 
<D03^fice<^p«^/VSSr2 1. SppmtbTia:^ 

SrO. 0 p pmt LfcS2pj;iJ:^ffi, *5J:r;^^=arih^^ 
/ui;>iyu^^:^^2, 0 p pmt bfcSip{cj:6«cia 
IS— a-f-^o 'H-NMR>fb^V>^ M;i6-i^^i3 0^ 
>'-^>'<D«^»ia|(Dm-g-^6. 9 4ppmtbT|S:^ 

[0 0 9 91 mmm- 1 

(1) 3te±«tiK^<^^k^«lia 

©ft^i 0 g tmm^9 0mi ^^ib^^^mm^i o gcD 

J5fe#b. ^^i?i;j»byci^ic2 0 0t:-e2i^KS:^b. 

^:/^y h 2 0 OmglC, Sa[d5 0. 4mol/ 

m 1 <7> h y ai^/vr/V5^T>^<D h/PJ^^^^ieeO. 8 m 

}^b. 3 3mg3KS±«£«l/m 1 7 y — t b 

[0 1 0 01 (2) >^afc-WCDa'& 

T/V5:=^!>^ (my— • r^^/ttiSD O. 2 5mmol 
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(A11S^«I^) Sr^Abfco 

y:/nbf/K 4 ->^:iic=i/^4HTXl/rL/W) yNp^cni^i^ 
1. 4mgSrh/V:iiVe*3iRbT^AU 3EJ-lli£^J 
1 (1) -^WfeHfc b y ^^/WT/l-^^I>^*Oillbfc^ 
>^^y n*^^ hSr5 OmgSt/h y-f y::^^/vr/v^^ 
^7i^0. OlSmmmol (A 1 M^^») Sr^Ab 
fco -^^o^. :?^|;i:/i3ifw^^7 OOml Sr 

^Ab. ^m-efi6S«*:*^> bb. 8 0X:(c#sbfc 
10 iNpKS^Srffofco ^(O)^:^. 16. 5gc>7}^y 
'^-;55#?,jxfco ^f^S'ttfl 1 . 4 X 1 0^ g -/-K y ^ 
-/g-«f*^. ttJittSffi*. 0. 3Xl0»g-s}^y'^ 
-/g-8tl«. 7}f y-^-<;>MFR{13 1 2 (g/10 
5».ffi^fll5 6. er:. MwfiO. 93X1 0\ 
Q(i2. e^foofco ^)}'^--(0 [mr rm] (16. 5 

2, l-J|$^««ltt|S*i.-r. 1, 3-jfe^:$s 
0. 0 5^7P%-e*>ofco *ffifl. 

[1-Pr-A]=0. 0 14^/1-% 

[i-Bu-A] =0. 024^/U% 
20 [1-Pr-A] a,= l 7. 7^/V% 

[ i -Bu-A] db=3 1. 0^/l-% 

[l-Pr-A] / [i-Bu-A] =36. 4/6 
3. 6 

[0 1 0 11 mmm-2 

H f /MAOffiffiOfi^T'— ^ 

0ml Sr^AU 4 0^(C#fi. ^/^T/^^:¥1^^' 
(^y— • T^y'ttMx MMAO) 3 8mmol (A 1 

i^itxy^ne-i^v^^Abfc^s ot:(c#m 

30 b. i/nt-lx^-JESrlKg/cmMcilfeOo — :;^fiS^S« 

lf>^ (2--f y>^t2 fcVl^, 4 -:7 3iic=i/W4HT><l/:=^ 
/W) ^N>^^T^i^ 6mg §r b/V'^>''t^%3^bT*Ab. 
fiKS«Sr;* 5^ h b. JEESr«t>^<C;^5^ 4^Mcoa^»f^Sr 
ffofco :i<^JI$«. 9. 2 gC)^y■^-:^s#^^^fco ^ 
ox 1 0^ g-3Ky-^-/g-®#:. gS^ 
11114. 2t:. Mwll<5. 6X10'-efcofco 

[mrrm]=7. 0^/>%o 2, 1-M^*5j:t^l, 
3 -3ie^HJBim$tt?&30^ofco 
40 [1-Pr-A]=0. 5 2^/U% 

[i-Bu-A]=0. 89^/1^% 

[1-Pr-A] db==24. 5^/V% 

[ i -Bu- A] a=4 2. 2^/V% 

[1 -P r - A] / [ i -Bu- A] =3 6. 7/6 
3. 3 

[0 10 21 

50 *-^S:rcrifv^:^fi>g^«:|iHiJtt, wm^. 36^^ 
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(A) m^±mi&» 



(B) mmftrnm^ 



(C) m 3 Bit » 

(n) JU>( XWt 

(/X) 'f3*-Vl±<b^tt*fcf4. 

(=) mmmmm. 
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